BNP is a transcriptional target of the short stature homeobox gene SHOX.
Short stature due to SHOX deficiency represents a common congenital form of growth failure and is involved in the aetiology of 'idiopathic' short stature and the growth deficits and skeletal anomalies in Leri-Weill, Langer and Turner syndromes. Although much is known on the clinical and molecular aspects of SHOX haploinsufficiency, the integration of SHOX in the signalling pathways regulating bone growth is currently not defined. Here we identify NPPB encoding the natriuretic peptide, BNP, a well-known cardiac and natriuretic peptide hormone, as a transcriptional target of SHOX. The ability of SHOX to transactivate the NPPB endogenous promoter was demonstrated in luciferase reporter assays using serial deletions of the NPPB promotor region. Binding of SHOX to the NPPB promoter was also demonstrated in vivo by chromatin fixation and immunoprecipitation. We also demonstrate the lack of promoter activation in two SHOX mutants from patients with Leri-Weill syndrome. In addition, immunohistochemical analysis of human growth plate sections showed for the first time a co-expression of BNP and SHOX in late proliferative and hypertrophic chondrocytes. Together these data strongly suggest that BNP represents a direct target of SHOX.